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PREFACE. 

The  Sectional  Conmiiltee  on  Road  Material  was  appointed 
at  a  meedng  ot~  the  Main  Engineering  Standards  Committee,  held 
on  July  i8th,  1912.  A  Sub-Committee  to  deal  with  Bituminou.s 
Materials  was  appointed  by  the  Sectional  Committee  on  June 
i2th.  1913,  and  met  for  the  first  time  in  October,  1913.  A 
special  meeting  of  the  Sectional  Committee  was  held  on  June 
27th  1913,  during  the  session  of  the  International  Road  Congress 
in  London.  Several  of  the  American  Engineers  who  were  present 
at  the  Congress  attended  this  meeting  by  invitation.  Their 
views  on  the  nomenclature  for  English-speaking  nations  were 
obtained,  and  their  co-operation  with  this  Committee  was  offered 
and  gratefully  accepted. 

Subsequently  the  following  American  Engineers  were  appointed 
to  correspond  with  the  Committee  :  —  Professor  Arthur  H.  Blanchard 
(nominated  by  the  Committee  of  the  American  Society  for  Testing 
Materials  on  Non- Bituminous  Road  Materials),  Major  W.  W.  Crosby 
(nominated  by  the  Committee  of  the  American  Society  of  Civil 
Engineers  on  Bituminous  Materials  for  Road  Construction),  and 
Mr.  Prevost  Hubbard  (nominated  by  the  Committee  of  the 
American  Society  for  I'esting  Materials  on  the  Nomenclature  of 
Bituminous  Materials). 

The  C'ommittee  desire  to  place  on  record  their  indebtedness 
to  the  American  corresponding  members  for  their  criticisms,  which 
have  been  extremely  helpful  to  the  Sub-Committee  during  their 
deliberations ;  although,  owing  to  the  different  standpoint  from 
which  the  subject  has  been  approached  in  this  country  and  the 
United  States,  the  Sub-Committee  have  not  been  able  to  recommend 
the  adoption  of  the  definitions  put  forward  by  the  American 
Societies. 

The  drawing  up  of  definitions  tor  the  so  called  ''  bituminous 
materials '"  used  in  road  making,  on  which  much  confusion  now 
exists,  has  been  felt  to  be  an  essential  preliminary  to  the 
preparation  of  standard  specifications,  and  the  Committee  have 
devoted  considerable  time  and  care  to  the  consideration  of  the 
exact  meanings  to  be  given  to  the  terms  Tar,  Pitch,  Bitumen, 
Native  Bitumen,  Asphalt  and  Native  or  Rock  Asphalt. 

It  is  hoped  that  the  definitions  now  recommended  will  go 
far  to  prevent  the  misunderstandings  which  at  present  occur  in 
specifying  materials  belonging  to  the  bitumen  and  asphaltic  group. 

This  Report  was  adopted  by  the  Sectional  Committee  on 
Road  Material  at  their  meeting  on  January  27th,   1916. 

This  Report  was  approved  by  the  Main  Committee  at  theit 
meeting  on  March   2_|.th,   191 6. 

R.   E.    B.    CROMPTON, 

Chairman  of  Seitional  Commit  lee  on  Road  MaleriaU 
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BRITISH 

STANDARD     NOMENCLATURE 

OF 

TARS,  PITCHES,   BITUMENS  AND  ASPHALTS 

WHEN     USED     FOR    ROAD     PURPOSES. 


INTRODUCTORY    REMARKS. 

The  materials  now  used  by  Road  Engineers  for  binding 
together  the  stones  and  other  mineral  aggregate  used  to  form  road 
crusts  and  road  surfaces  mav  be  conveniently  divided  into  three 
groups.     These  are  :  10 

1.  The  tars  and  pitches  obtained  by  the  destructive  dis- 
tillation of  coal  or  similar  substances. 

2.  The  bitumens  and  asphalts  which  are  found   in  nature, 
or  are  obtained  artificially  from  asphaltic  oils. 

3.  Chemical  binders,  including  the  Portland  and  natural   15 
cements  which  owe  their  cementing  value  as  road  binders  to 
chemical  action,  and  which  are  not  dealt  with  in  the  present 
report. 

Hitherto  the  term  •"  bituminous  material  ''  has  been  loosely 
applied  to  tar  products  as  well  as  to  bitumens  and  asphalts,  but  the  20 
Committee  have  from  the  first  considered  that  it  was  desirable  from 
the  Road  Engineers"  point  of  view  to  maintain  a  sharp  line  of 
demarcation  between  the  two  groups.  The  views  put  forward  in 
correspondence  from  America  and  by  American  engineers  of 
standing  and  experience  have  been  carefully  considered,  but  the  25 
Committee  still  adhere  strongly  to  the  view  that  the  description 
"bituminous  "  should  be  applied  only  to  the  second  group. 

In  this  country  the  first  group  of  road  binders,  the  coal-tars 
and  pitches,  have  been  in  use  for  many  years,  and  as  the  Road 
Board  in  191 1  issued  Specifications  for  the  tars,  tar  oils  and  pitches,  30 
which  they  recommended  for  road  purposes,  these  materials  have 
already  to  some  extent  been  defined  by  those  Specifications.  The 
Road  Board  early  in  1914  issued  a  second  edition  of  these  Speci- 
fications. Only  two  classes  of  tar,  and  one  class  of  pitch  are  dealt 
with,  and  as  these  Specifications  are  of  such  recent  date,  the  Com-  35 
mittee  recommend  that  they  be  adopted  provisionally  as  the  British 
Standard  Specifications  for  Tars  and  Pitches  used  for  Road  Work, 
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The  Committee  find  that  tlie  chuicc  of  names  for  the  second 
group  of  road  binders  is  a  matter  of  some  difficulty.  This  difficulty 
is  increased  by  the  fact  that  whilst  it  is  desirable  to  obtain  the 
concurrence  of  the  American  Engineers  to  the  nomenclature  and 
definitions  which  the  Committee  now  propose,  the  adoption  of  the  5 
American  nomenclature  for  the  various  materials  composing  this 
group  would  be  liable  to  lead  to  confusion  and  misunderstanding 
in  this  country. 

The  Committee  have  been  very  anxious  to  secure  uniformity 
with  American  practice,  and  have  carefully  and  fully  considered  the  10 
definitions  adopted  by  the  American  Society  for  Testing  Materials 
and  by  the  Committee  of  the  American  Society  of  Civil  Engineers, 
put  forward  by  the  American  corresponding  members,  but  it  is  felt 
that  the  definitions  now  decided  on  are  preferable  from  the  Road 
Engineers'  point  of  view,  as  they  are  based  on  those  characteristics  15 
of  the  materials  which  can  be  most  readily  verified  when  employed 
for  road  making. 

In  accordance  with  tliis  view  the  Conuiiitlee  consider  that  it 
is  desirable  to  make  a  sharp  distinction  between  coal  tar  and 
paraffin  oil  derivatives  on  the  one  side,  and  native  bituminous  sub-  20 
stances  and  asphaltic  oil  residues  on  the  other,  and  they  are  therefore 
unable  to  accept  the  American  definition  of  Bitumen  which  would 
include  the  coal  tars. 

DEFINITIONS. 
FIRST    GROUP.  25 

TAR    PRODUCTS    (PRINCIPALLY   COAL   TAR    AND   PITCH). 

Definition  of  Tar. 

1.  Tar  is  the  matter  (freed  from  water)  condensed  from  the 
volatile  products  of  the  destructive  distillation  of  hydro-carbon 
matter,  whether  this  be  contained  in  coal,  wood,  peat,  oil,  etc.  30 

Prefix  denoting  source  of  origin  or  method  of  production. 

2.  A  prefix  such  as  '•  Coal,'  "  Wood,"  "  Peat,"  "  Gas  Works," 
"Blast  Furnace,"  "Coke  Oven,"  etc.,  must  be  added  to  the  word 
"Tar"  to  indicate  the  source  of  origin  or  method  of  production. 

Definition  of  Pitch.  35 

3.  Pilch  is  the  solid  or  semi-sohd  residue  from  the  partial 
evaporation  of  tar. 
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SECOND    GROUP. 

BITUMENS     AND    ASPHALTS. 

Deflnition  of  Bitumen. 

i.     Bitumen   is  a    generic   term   for  a  group  of   hydro-carbon 
products  soluble  in  carbon  disulphide,  which  either  occur  in  nature     5 
or  are  obtained  by  the  evaporation  uf  asphaltic  oils.       The   term 
shall  not  include  residues  from  paraffin  oils  or  coal  tar  products. 

Note. — Commercial  materials  may  be  described  as  BitUtnen  if  they  contain 
not  less  than  98  per  cent,  of  pure  Bitumen  as  defined  abo\e. 

Definition    of  Native   Bitumen.  10 

5.  Native  Bitumen  is  bitumen  found  in  nature,  carrying  in 
suspension  a  variable  proportion  of  mineral  matter. 

The  term  "  Native  Bitumen  "  shall  not  be  applied  to  the 
residuals  from  the  distillation  of  asphaltic  oils. 

Definition  of  Asphalt.  15 

6.  Asphalt  :s  a  road  material  consisting  of  a  mixture  of 
bitumen  and  finely  graded  mineral  matter.  The  mineral  matter 
may  range  from  an  impalpable  powder  up  to  material  of  such  a  size 
as  will  pass  through  a  sieve  having  square  holes  of  |  inch  side. 

Definition  of  Native  or  Rock  Asplialt.  20 

7.  Native  or  Rock  Asphalt  is  a  rock  which  has  been  im- 
pregnated by  nature  with  bitumen. 

Prefixes  denoting  Source  of  Origin. 

8.  i'he  Committee  recommend  that  for  convenience  of  identi- 
fication prefixes  denoting  geographically  the  source  of  origin  should   25 
be  attached  to  each  of  the  four  terms  defined  above. 


No.  76     1916. 


(       TO      ) 

Note.  —  The  Association  desires  to  call  attention  to  the  fact  that  these  Specifica- 
tions are  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  hut  do  not  purport  to  include  all  the  necessary  provisions 
of  a  Contract. 

BRITISH  S 

STANDARD    SPECIFICATIONS 

FOR 

TAR     FOR     ROAD     PURPOSES. 

[Based  upon  tlie  Road  Board  Specifications  Nos.  4  and  j  and  puhlished  with 
the  approral  of  the  Road  Board.)  •*■" 


Standard  Tar  for  Road  purposes  in  the   United  Kingdom   shall 
be  specified  as  under ; 

BRITISH    STANDARD    SPECIFICATION    FOR    No.     1    TAR. 
General. 

1.  This  tar  is  suitable  for  the  surface  tarring  of  roads.  15 
As  to  the  use  of  this  tar  for  making  tar  macadam,   see  "  Road 

Board  General  Directions  for  Surfacing  with  Tar  Macadam.'' 

Heating. 

2.  I'he  tar  should  be  heated  to  such  u  temperature  that  it  will 
reach  the  road  surface  in  a  highly  fluid   condition.      The  necessary  20 
temperature  to  attain  this  end  will  vary  with  the  mode  of  application 

of  the  tar.  The  tar  should  be  heated  in  a  heater  or  "  boiler " 
specially  designed  to  prevent  frothing,  which  will  otherwise 
inevitably  occur  if  the  tar  contains  even  a  small  percentage  of 
water.  The  desired  temperature  will  generally  be  found  in  practice  25 
to  be  between  220°  and  240°  Fahrenheit  or  104°  and  116°  Centigrade 
in  the  heater  or  boiler.  • 

Source  of  the  Tar. 

3.  The  tar  shall  be  derived  wholly  from   the  carbonization   of 
coal,  except  that  it  may  contain  not  more  than   10  per  cent,   of  its  30 
volume  of  the  tar  (or  distillates  or  pitch  therefrom)  produced  in  the 
manufacture  of  carburetted  water  gas. 

Specific  Gravity. 

4.  The   specific  gravity    of  the    tar   at    15^    Centigrade    (59" 
Fahrenheit)  shall  be  as  nearly  as  possible  119,  and  in  no  case  shall  35 
it  be  lower  than  116  or  higher  than  1*22. 
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Freedom  from  Water  and  Ammonia. 

5.  The  tar  shall  be  commercially  free  from  water,  /.<?.,  it  shall 
not  contain  more  than  i  per  cent,  by  volume  of  water  or  ammoniacal 
liquor,  which  water  or  liquor  (if  present)  shall  not  contain  more 
ammonia,  free  or  combined  as  carbonate  or  sulphide  than  corre-  5 
sponds  to  5  grains  of  ammonia  per  gallon  ( =  70  milligrammes  per 
litre)  of  the  tar. 

The  amount  of  water  or  liquor  is  to  be  determined  by  con- 
densation from  the  products  of  distillation  of  the  tar  by  cooHng  with 
a  cold  water  condenser.  Any  water  so  condensed,  after  measurement,  10 
should  be  .separated  from  light  oils  which  may  have  condensed  with 
It,  and  the  amount  of  ammonia  in  it  should  be  estimated  by  direct 
titration  with  Standard  acid.  The  amount  of  ammonia  thus 
determined  should  be  calculated  in  terms  of  grains  of  ammonia  per 
gallon  of  tar.  15 

Fractionation. 

6.  On  distillation  in   a   litre  fractionating  flask  (a  distillation 
flask    without    special  fractionating  column)  one-half  to   two-thirds 
filled  the  tar  shall  yield  the  proportions  by  weight  of  distillates  stated 
below  ;  the  temperatures  of  distillation  being  read  on  a  thermometer  20 
of  which  the  bulb  is  opposite  the  side  tube  of  the  flask  : — 

Below  170"  Centigrade  or  338'  Fahrenheit,  not  more  than 
I  per  cent,  of  distillate  (light  oils),  exclusive  of  water. 

Between    170'    and    270"    Centigrade   or   338'    and    518 
Fahrenheit,  not  less  than  16  per  cent,  and  not  more  than  26  per  25 
cent,  of  distillate  (middle  oil). 

Between  270"  and  300°  Centigrade  or  518  and  572° 
Fahrenheit,  not  less  than  3  per  cent,  and  not  more  than  10  per 
cent,  of  distillate  (heavy  oils). 

The  total  distillate  between  170°  and  300    Centigrade,  or  338     30 
and  572''  Fahrenheit,  shall  be  not  less  than  24  per  cent,  and  not  more 
than  34  per  cent,  i.e.,  where  the  middle  oils  approach  the  maximum 
allowed,  the  heavy  oils  should  approach  the  minimum  allowed  and 
vice  versa. 

Napthalene.  35 

7.  The  distillate  between  170'  and  270°  Centigrade,  or  338° 
and  518°  Fahrenheit  (middle  oils),  shall  remain  clear  and  free 
from  solid  matter  (crystals  of  naphthalene,  he.)  when  maintained 
at  a  temperature  of  30°  Centigrade  for  half  an  hour. 

This  requirement  may  be  waived   in   the  case  of  tar  supplied  40 
direct  from  gas  works,  but  the  tar  from  which   the  naphthalene  has 
been  extracted  is  preferable  to  tar  containing  much  naphthalene). 
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8.  The  distillate  between  170  and  270  Centigrade  or  33S' and 
518'  Fahrenheit  (middle  oils),  shall  not  yield  to  caustic  .soda  solution 
more  crude  tar  acids  (phenols),  than  is  equivalent  to  3  per  cent.  i\\' 
volume  of  the  tar.  5 

The  following  is  the  standard  method  of  estimating  the  crude 
tar  acids  : — 

Warm  the  middle  oils  to  about  30  C  in  a  measuring  cylinder. 
Weigh  a  flask  of  about  150  c.c.  capacity  :  pour  100  c.c.  of  the 
warm  middle  oils  into  it,  and  weigh  again.  The  difference  gives  the  10 
weight  of  100  c.c.  of  the  middle  oils.  Warm  the  oils  in  the  flask  to 
40^-50°  C.  ;  add  to  them  30  c.c.  of  solution  of  caustic  soda,  having  a 
specific  gravity  of  about  i'2,  shake  the  mixture  vigorously  and  keep  it 
at  4o°-5o°  C.  for  15  minutes.  Then  shake  the  mixture  again  vigorously 
for  a  mmute,  pour  it  into  a  stoppered  .separating  funnel,  and  allow  15 
it  to  rest  therein  until  the  solution  of  caustic  soda  has  separated 
from  the  oil.  If  the  separation  does  not  take  place  rapidly  and 
distinctly  it  may  be  facilitated  by  adding  25  c.c.  of  benzol  to  the 
mixture.  The  soda  solution  free  from  oil  is  drawn  off  through  the 
lap  of  the  funnel  into  a  100  cc.  measuring  cylinder,  and  the  oil  is  20 
returned  to  the  flask,  and  warmed  and  extracted  with  20  c  c.  of 
solution  of  caustic  soda  exactly  as  before.  This  soda  solution  is 
also  drawn  off  into  the  100  c.c.  measuring  cylinder,  the  contents  of 
which  are  made  slightly  acid  by  gradual  addition,  with  gentle  stirring, 
of  hydrochloric  acid.  The  crude  tar  acids  separate  and  come  to  25 
the  top  on  standing,  and  their  volume  is  read  off  on  the  scale  of  the 
measure.  Since  100  c.c  of  the  middle  oils  was  taken  for  the 
estimation,  the  reading  gives  directly  the  percentage  of  crude  tar 
acids  in  the  middle  oils. 

If  «  =  volume  of  tar  acids  found,  w  =  the  weight  in  grammes  of  30 
100  c.c.  of  the  middle  oils,  .v  =  the  percentage  (by  weight)  of  middle 
oils  in  the  tar,  and  -s-  =  the  specific  gravity  of  the  tar,  then  the  percent- 
age by  volume  of  <'rude  tar  acids  in  the  tar  is  -     -    . 

If   100  C.C.  of  middle  oils   is  not  available   for  estimation,   a  35 
smaller   measured  volume  may  be  taken,  and  the  quantities  of  soda 
solution  used  reduced  in  proportion.     The  necessary  modification 
of  the  calculation  of  the  result  can  be  readily  made. 

Free  Carbon. 

9.  The  tar  shall  contain  not  less  than    12  per  cent,  and  not   40 
more  than  21  per  cent,  by  weight  of  free  carbon.     The  free  carbon 

is  to  be  determined  by  the  weight  of  the  residue  after  complete 
extraction  ol'  all  matter  soluble  in  benzol  or  disulphide  of  carbon. 
The  extraction  is  best  carried  out  in  a  Soxhlet  or  similar  apparatus 
by  disulphide  of  carbon  followed  by  benzol.  45 
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BRITISH    STANDARD    SPECIFICATION     FOR    No.    2    TAR 
General. 

1.  This  tar  is  suitable  for  making  tar  macadam,  and  also  may 
be  used  for  surface  tarring  in  very  hot  weather  when  the  road 
crust  is  e.xceptionallv  dry.  ^ 

Heating. 

2.  For  surface  tarring,  the  tar  should  be  heated  to  such  a 
temperature  that  it  will  reach  the  road  surface  in  a  highly  fluid 
condition.  The  necessary  temperature  to  attain  this  end  will  vary 
with  the  mode  of  application  of  the  Tar.  The  desired  temperature  10 
will  be  generally  found  in  practice  to  be  between  260'  and  280° 
Fahrenheit  or  124^  and  138'  Centigrade  in  the  heater  or  "  boiler." 
The  tar  should  be  heated  in  a  heater  or  "  boiler ''  specially 
designed  to  prevent  frothing,  which  will  otherwise  inevitably  occur 

if  the  tar  contains  even  a  small  percentage  of  water.  For  the  15 
preparation  of  tar  macadam  the  tar  will  not  generally  need  to  be 
heated  to  so  high  a  temperature  as  for  surface  tarring,  but  the 
necessary  temperature  should  be  determined  largely  by  the  sensible 
heat  of  the  stone  treated  with  the  tar,  and  the  mode  of  application 
or  treatment.  20 

Source  of  the  Tar. 

3.  The  tar  shall  be  derived  wholly  from  the  carbonization  of 
coal,  except  that  it  may  contain  not  more  than  25  per  cent,  of  its 
volume  of  the  tar  (or  distillates  or  pitch  therefrom)  produced  in  the 
manufacture  of  carburetted  water  gas.  25 

Specific  Gravity. 

4.  The  specific  gravity  of  the  tar  at  15  Centigrade  (59' 
Fahrenheit)  shall  be  as  nearly  as  possible  i"2i,  and  in  no  case  shall 
it  be  lower  than  i"ig  or  higher  than  i'24. 

Fractionation.  30 

5.  On  distillation  in  a  litre  fractionating  flask  (a  distillation 
flask  without  special  fractionating  column)  one-half  to  two-thirds 
filled,  the  tar  should  yield  the  proportions  by  weight  of  distillates 
stated  below  ;  the  temperatures  of  distillation  being  read  on  a 
thermometer  of  which  the  bulb  is  opposite  the  side  tube  of  the  35 
flask  : — 

Below  170  Centigrade  or  338'  Fahrenheit,  not  more  than 
I  per  cent,  of  distillate  (light  oils  and  water,  if  any). 

BetAveen    170"    and    270     Centigrade    or    ^;^S     and    518 
Fahrenheit,  not  less  than  12  per  cent,  and  not  more  than  18  per  40 
cent,  of  distillate  (middle  oils). 

Between  270  and  300  ('entigrade  or  518'  and  572° 
Fahrenheit,  not  less  than  6  per  cent,  and  not  more  than  10  per 
cent,  of  distillate  (heavy  oils). 
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The  total  distillate  between  170' and  300  Centigrade,  or  338" 
and  572'  Fahrenheit,  shall  not  be  less  than  21  percent,  and  not  more 
than  26  per  cent.,  i.e.,  where  the  middle  oils  approach  the  maximum 
allowed  the  heavv  oils  should  approach  the  minimum  allowed  and 
ince  versa.  5 

Naphthalene. 

6.  The  distillate  between  170  and  270  Centigrade,  or  338' 
and  518°  Fahrenheit  (middle  oils),  shall  remain  clear  and  free  from 
solid  matter  (crystals  of  naphthalene,  &c.)  when  maintained  at  a 
temperature  of  23°  Centigrade  for  half  an  hour.  10 

Phenols. 

7.  The  distillate  between  170'  and  270'  Centigrade,  or  338" 
and  518  Fahrenheit  (middle  oils),  shall  not  yield  to  caustic  soda 
solution  more  crude  tar  acids  (phenols)  than  is  equivalent  to  2  per 
cent,  by  volume  of  the  tar. 

The  following  is  the  standard  method  of  estimating  the  crude 
tar  acids  :  — 

Warm  the  middle  oils  to  about  30°  C  in  a  measuring  cylinder. 
Weigh  a  flask  of  about  150  c.c.  capacity  ;  pour  100  c.c.  of  the  warm 
middle  oils  into  it  and  weigh  again.  The  difference  gives  the  weight  20 
of  100  c.c.  of  the  middle  oils.  Warm  the  oils  in  the  flask  to  4o°-5o' 
C. ;  add  to  them  30  c  c.  of  solution  of  caustic  soda,  having  a  specific 
gravity  of  about  1-2,  shake  the  mixture  vigorously  and  keep  it  at 
4o''-5o°  C  for  15  mmutes.  Then  shake  the  mixture  again  vigor- 
ously for  a  minute,  pour  it  into  a  stoppered  separating  funnel,  and  25 
allow  it  to  rest  therein  until  the  solution  of  caustic  soda  has  separated 
from  the  oil.  If  the  separation  does  not  take  place  rapidly  and 
distinctly,  it  may  be  facilitated  by  adding  25  c.c.  of  benzol  to  the 
mixture.  The  soda  solution  free  from  oil  is  drawn  off  through  the 
tap  of  the  funnel  into  a  100  c  c.  measuring  cylinder,  and  the  oil  is  30 
returned  to  the  flask,  and  warmed  and  extracted  by  20  c.c.  of  solution 
of  caustic  soda  exactly  as  before.  I'his  soda  solution  is  also  drawn 
off  into  the  100  c.c.  measuring  cylinder,  the  contents  of  which  are 
made  slightly  acid  by  gradual  addition,  with  gentle  stirring,  of  hydro- 
chloric acid.  The  crude  tar  acids  separate  and  come  to  the  top  on  35 
standing,  and  their  volume  is  read  off  on  the  scale  of  the  measure. 
Since  100  c.c.  of  the  middle  oils  was  taken  for  the  estimation,  the 
reading  gives  directly  the  percentage  of  crude  tar  acids  in  the  middle 
oils. 

If //  =  volume  of  tar  acids  found,  /«/ =  the  weight  in  grammes  of  40 
100  c.c.  of  the  middle  oils,  .x=the  percentage  (by  weight)  of  middle 
oils   in  the  tar,  and  5  =  the  specific    gravity  of  the  tar,   then    the 

ft  PC  $ 

percentage  by  volume  of  crude  tar  acids  in  the  tar  is  . 
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If  100  c.c  of  middle  oils  is  not  available  for  the  estimation  a 
smaller  measured  volume  may  be  taken,  and  the  quantities  of  soda 
solution  used  reduced  in  proportion.  The  necessary  modification 
of  the  calculation  of  the  result  can  be  readily  made. 

Free  Carbon.  5 

8.  The  tar  shall  contain  not  less  than  12  per  cent,  and  not 
more  than  22  per  cent,  by  weight  of  free  carbon.  The  free 
carbon  is  to  be  determined  by  the  weight  of  the  residue  after 
complete  extraction  of  all  matter  soluble  in  benzol  or  disulphide  of 
carbon.  The  extraction  is  best  carried  out  in  a  Soxhlet  or  similar  10 
apparatus  by  disulphide  of  carbon  followed  by  benzol. 

THE    TESTING     OF    TAR. 

The  compliance  of  a  sample  of  tar  with  the  British  Standard 
Specifications  for  No.  i  and  No.  2  Tars  can  be  ascertained  only  in 
a  chemical  laboratory.  But  in  cases  where  it  is  desired  to  ascertain  15 
in  a  quick  and  simple  manner  whether  consignments  of  tar  differ 
fundamentally  from  an  approved  sample,  or  whether  they  are  of  the 
No.  I  or  of  the  No.  2  grade,  the  following  simple  tests  may  be  of 
service  : — 

(1)  Specific    Gravity.  — '\^\i>t    specific    gravity    may    be   as-  20 
certained  quickly  and  with  a  sufficient  degree  of  accuracy  by 
means  of  a  hydrometer,  to  the  readings  of  which  a  correction 
for  deviation  of  temperature   from  the   standard    temperature 

of  15°  Centigrade  or  59°  Fahrenheit  is  applied.     A  hydrometer 
for    the    range    i'i6-i'24,    which    is    wholly    made    in    Nickel   25 
Silver,  and  will  stand  a  reasonable  amount  of  rough  usage,  is 
convenient,    and    this    may    be    obtained   in  conjunction    with 
a  temperature  corrector  consisting  of  a  substantial  thermometer 
graduated  to  show  directly  the  addition  which  should  be  made 
to  the  hydrometer  reading  when  the  temperature  of  the  tar  is   30 
above   15°  Centigrade  or  59°  Fahrenheit.     If  a  portion  of  the 
tar   is    poured  into  a  suitable  vessel,    stirred,    and   the    metal 
hydrometer  and  temperature  corrector  inserted  in  it,  the  specific 
gravity   of  the   tar   at    15°    Centigrade   or    59'    Fahrenheit   is 
obtained  in  two  or  three  minutes,  even  though  the  temperature   35 
of  the  tar  at  the  time  is  considerably  higher  than  15'  Centigrade 
or  59^  Fahrenheit. 

The    specific  gravity  of  a   tar  is  not   by  itself  a  sufficient 
indication  of  the  utility  of  the  tar. 

(2)  Viscosity.— h  viscosimeter  will  show  ijuickly  whether  40 
a  sample  of  tar  is  of  the  No.  i  or  of  the  No.  2  grade,  or  whether 

a  consignment  differs  fundamentally  from  an  approved  sample, 
but  since  viscosity  of  tar  varies  greatly  with  its  temperature,  it  is 
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necessary  that  readings  of  viscosity,  in  order  to  be  comparable, 
should  be  made  at  the  same  temperature.  The  temperature  of 
^5"  Centigrade  (77"  Fahrenb.eit)  is  a  convenient  standard 
temperature  for  observations  of  the  viscosity  of  tar,  and  it  is 
necessary  before  using  the  viscosimeter  that  the  tar  should  be  5 
exactly  at  this  temperature  and  well  stirred.  In  cases  where 
serious  disagreement  is  found  between  the  viscosity  of  an 
approved  sample  and  the  viscosity  of  the  tar  as  supplied,  further 
examination  of  the  latter  should  be  made  before  it  is  used. 

(3)  IVaier  and  Naphthalene.-  If  about  a  quart  of  the  tar  10 
is  poured  into  a  vessel  about  1  2  inches  high,  and  the  vessel  is 
covered  by  a  piece  of  ordinary  glass,  and  is  left  standing  in 
a  moderately  warm  room  for  24  hours,  flaky  white  crystals 
of  naphthalene  will  be  seen  on  the  glass,  and  the  upper  part 
of  the  walls  of  the  vessel,  if  there  is  a  considerable  amount  15 
of  naphthalene  in  the  tar.  Globules  of  water  also  will  be 
noticeable  on  the  surface  of  the  tar  at  the  end  of  24  hours 
if  the  tar  contains  a  considerable  quantity  of  water.  Since 
most  tars  contain  some  naphthalene  and  often  a  trace  of 
water  also,  it  is  advisable  when  making  this  test  to  put  alongside  20 
the  portion  of  tar  which  is  being  tested  a  portion  of  the 
approved  sample  in  a  similar  glass  covered  vessel,  and  to 
compare  the  amount  of  naphthalene  crystals  deposited  and 
of  water  separated  from  the  two  samples  at  the  end  of  24 
hours.  25 
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.Note  — The  Association  desires  lo  call  ailention  to  the  fact  that  this  Specifica- 
tion is  inte^tcUd  to  iiulude  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to  hut  does  not  purport  to  inehcde  all  the  necessary  profusions 
of  a  Contract. 

BRITISH  5 

STANDARD    SPECIFICATION 

FOR 

PITCH    FOR    ROAD    PURPOSES. 

{Based  upon  tlie  Road  Board  Specification  No.  6  atui published  ivith  the  approral 

of  the  Road  Board.)  10 


Standard  Pitch  for  Road    I'urposcs    in    the    United    Kingdom 
shall  be  specified  as  under  : — 

BRITISH    STANDARD    SPECIFICATION    FOR    PITCH. 
General. 

1.  This   pitch    is   suitable    for   pitch-grouting.        See    "  Road   15 
Board  General  Directions  for  Pitch-Grouting." 

Consistency. 

2.  The  pitch   is   obtained  of  the    required    consistenc\-    most 
conveniently  by  running  it  off  from  tar  stills  in  which  the  distillation 

of  the  tar  has  been  stopped  at  the  point  at  which  the  residual  pitch  20 
will  give  a  penetration  of  70  (or  such  other  penetration  as  may  be 
specified  to  suit  climatic  or  local  conditions)  when  tested  at  25° 
Centigrade  (77°  Fahrenheit)  on  a  penetrometer.  Harder  pitch  may 
be  softened  or  cut  back,  in  the  still  or  in  a  mixer  at  the  tar  works,  to 
the  extent  necessary  for  it  to  give  this  penetration,  by  the  addition  of  25 
tar  oil  of  the  grade  specified  below  in  Clauses  7  to  10. 

Where  pitch  of  the  required  consistency  is  not  thus  directly 
procurable,  it  may  be  prepared  by  softening  commercial  soft  pitch, 
as  specified  below  in  Clauses  4  to  6,  by  the  addition  of  tar  oil  as 
specified  below  in  Clauses  7  to  10.  In  preparing  the  softened  pitch  30 
in  this  manner  the  tar  oil  is  added  to  the  pitch  in  the  manner 
described  under  "Instructions  for  Melting  the  Pitch"  in  the  "  Road 
Board  General  Directions  for  Surfacing  with  Pitch-Grouted 
Macadam,"  in  such  proportions  that  the  resultant  softened  pitch  will 
give  a  penetration  of  70  (or  such  other  penetration  as  mav  be  35 
specified  to  suit  climatic  or  local  conditions)  when  tested  at  25° 
Centigrade  (77°  Fahrenheit)  on  a  penetrometer,  with  a  No.  2  needle 
weighted  to  100  grammes  for  five  seconds. 
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PREPARED    PITCH    FROM    TAR    DISTILLERIES. 
General    Characteristics. 

3.     Pitch  which   has  been  procured  of  the  required  consistency 
directly  from  a  tar  distillery  needs  only  to  be  thoroughly  melted  in 
the  pitch  heaters  or  boilers,  but  as  a  precaution  against  burning,    i      5 
to  2  per  cent,  of  tar  oil  may  advantageously  be  put  into  the  boilers 
with  the  pitch. 

Pitch  which  has  been  procured  o\'  the  required  consistency 
directly  from  a  tar  distillery  shall  not  yield  more  than  4  per  cent,  of 
distillate  below  270'  Centigrade,  or  518"  Fahrenheit,  on  distillation  10 
as  described  below  in  Clause  5,  and  shall  contain  not  less  than  16 
per  cent,  and  not  more  than  28  per  cent,  of  "  free  carbon,"  as  defined 
below  in  Clause  6. 

COMMERCIAL    SOFT    PITCH. 

Source  of  Pitch.  15 

i.     I'he  pitch  shall  Ije  derived  wholly  from  tar  produced  in  the 

carbonization  of  coal,  except  that  it  may  contain  not  more  than  25 

per  cent,  of  pitch  derived  from  tar  produced  in  the  manufacture  of 

carburetted  water  gas. 

Fractionation.  20 

6.  On  distillation  in  a  litre  fractionating  flask  (a  distillation 
flask  without  special  fractionating  column)  one-half  to  two-thirds 
filled,  the  pitch  shall  yield  the  proportions  by  weight  of  distillates 
stated  below  :  the  temperatures  of  distillation  being  read  on  a 
thermometer  of  which  the  bulb  is  opposite  the  side  tube  of  the  25 
flask  :— 

Below  270"  Centigrade  or  518     Fahrenheit,  not  more  than 

I  per  cent   of  distillate. 

Between    270°  and    315     Centigrade    or    518     and    599 

Fahrenheit,  not  less  than   2   per  cent,  and  not  more  than  5  per   30 

cent,  of  distillate. 

Free  Carbon. 

6.  The  pitch  shall  contain  not  less  than  18  per  cent,  and  not 
more  than   31  per  cent,  by  weight  of  free  carbon.     The  free  carbon 

is  to  be  determined  by  the  weight  of  the    residue   after   complete   35 
extraction  of  all  matter  soluble  in  benzol  or  disulphide  of  carbon. 
The  extraction  is  best  carried  out  in  a  Soxhlet  or  similar  apparatus 
by  disulphide  of  carbon  followed  by  benzol. 

TAR    OIL. 
Source   of  Tar   Oil.  40 

7.  Tar  oil  to  be  used  is  preferably  a  filtered  green  or  anthracene 
oil,  and  shall  be  derived  wholly  from  tar  produced  in  the  carboniza- 
tion of  coal  or  from  such  tar  mixed  with  not  more  than  25  per  cent, 
of  its  volume  of  tar  produced  in  the  manufacture  of  carburetted 
water  gas,  45 
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Specific  Gravity. 

*     8.     The  specific  gravity  of  the  tar  oil  at  20"  Centigrade  (68' 
Fahrenheit)  shall  lie  between  i'o65  and  ro85. 

Freedom  from  Naphthalene  and  Anthracene. 

9.  The  tar  oil  after  standing  for  half  an  hour  at  20°  Centigrade     5 
(68°  Fahrenheit)    shall    remain    clear   and    free    from    solid    matter 
(naphthalene,  anthracene,  &c.). 

Fractionation. 

10.  The  tar  oil  shall  be  commercially  free  from  light  oils  and 
water.  On  distillation  in  a  litre  fractionating  flask  (a  distillation  10 
fiask  without  special  fractionating  column)  one-half  to  two-thirds 
filled,  the  tar  oil  shall  yield  the  proportions  by  weight  of  distillates 
stated  below  ;  the  temperatures  of  distillation  being  read  on  a 
thermometer  of  which  the  bulb  is  opposite  the  side  tube  of  the 
flask  ; —  15 

Below  170°  Centigrade  or  338'  Fahrenheit,  not  more  than 
I  per  cent,  of  distillate  (light  oils  and  water,  if  any). 

Below  270"^  Centigrade  or  518"  Fahrenheit,  not  more  than 
30  per  cent,  of  distillate  (middle  oils,  and  light  oils  and  water, 
if  any).  20 

Below  330  Centigrade  or  626"  Fahrenheit,  not  less  than 
95  per  cent,  of  distillate  (heavy  oils,  middle  oils,  and  light  oils 
and  water,  if  any). 
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1904  Tramway  Poles,  .Specifica- 
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1906  Temperature  Experiments 
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22-1905  Insulating-  Materials,  Re- 
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23-1905  Trolley  Groove  and  Wire, 
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24-1911  Railway      Rolling     Stock, 

Specifications     lor     Material      used 
in  the  Construction  of — 

Part  I.  Locomotive,  Carriage  and 
Wagon  .\xles 

.,  II,  Locomotive,  Carriage  and 
Wagon  Tyres 

,,  III.  Laminated,  N'olute  and 
Helical  Springs  and  Steel 
for  Laminated  Springs    ... 
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Castings       
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and  Rivets  for  Locomo- 
tives, Carriages  and 
Wagons 

25-1906  Errors   in   Workmanship, 

Report  on 
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Railways,  Second  Report  on  (Super- 
seded by  No.  50) 

27-1906  Limit  Gauges  for  Running 

Fits,  Report  on  Standard  Systems  of 

28-1908  Nuts,  Bolt  Heads  and 
Spanners,  Report  on        

29-1909  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

30-1907  Steel  Castings  for  Marine 
Purposes,   Specification  for 

31-1910  Steel  Conduits  for  Elec- 
trical Wiring,  Specification  for  ... 

32-1907  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  lor 


\el. 
1'- 


1/2 


1-      1/2 

Withdrawn. 
1-       12 


1- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1^2 

Withd 

rawn 

Withdrawn 

1/- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1/2 

1- 

1/2 

LIST     OF     PXJBUlOATtONS—coMftnue^. 


33-1906  Carbon  Filament  Glow 
Lamps,  Specification  for 

34-1913  Screw  Threads,  Tables  of 
Britishi  standard  Whitworth,  British 
Standard  Fine  and  British  Standard 
Pipe  'threads 

35-1907  Copper  Alloy  Bars  for  use  ir. 
Automatic  Machines,  Specificatioi. 
;"or  ... 

36-1907  Electrical  Machinery,  Re- 
port on  (Superseded  by  No.  72-1917) 

37-1915  Electricity  Meters,  Specifi- 
cation lor 

38-1913  Limit  Gauges  for  Screw 
Threads,   Report  on  Standard  Sys- 

tem<  !c: 

39-1908  Screw    Threads,   Combined 

Reports  on 

40-1908  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spigot  and  Socket 

41-1908  Cast  Iron  Flue  or  Smoke 
Pipes,  Specification  for  Spigot  and 
Socket       

42-1909  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
ro^-ating 

43-1909  Boiler  Tubes,  Specification 
for  Charcoal  Iron  Lap-welded 

44-1909  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

45-1917  Sparking  Plugs  (for  Interna. 
Combustion  Engines),  Report  on 
Dimensions  for  ... 

46-1909  Keys  and  Keyways,  Specifi- 
cation for 

47-1914  Steel  Fishplates  for  Bull 
Head  and  Flat  Bottom  Railway  Rails, 
Specification  and    Sections  of 

48-1909  Wrought  Iron  of  Smithing 
Quality  for  biiipbuilding  (Grade  D), 
Specification  for 

49-1909  Ammeters  and  Volt- 
meters, Specification  for      

50-1910  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26)  ... 

51-1913  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  ("Best-York- 
shire" and  Grades  A,  B  and  C), 
Specification  for  

52-1910  Lampholders  and  Caps. 
specification  for  Bayonet  Socket    ... 

53-1913  Boiler  Tubes  for  Locomotive 
Boilers,  Specification  for  Cold  Drawn 
Weldless  Steel 1-       12 

54-1911  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 
Construction,  Report  on  1-      12 

65-1911  Copper  and  Bronze  Wire, 

Report  on  Hard  Drawn  1  -       13 

56-1911  Yield     Point     and    Elastic 

Limit,   Definitions  of Gratis.   -;2 

57-1911  Small    Screws,    Report    on 

Heads  for  1  "      12 

58  1912  Cast  Iron  Soil  Pipes,  Specifi- 
cation for  Spigot  and  Socket  1  -      13 

59-1912  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes).  Specification  for  Spigot 
and  Socket  1  -      13 
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60-1913  Tungsten    Filament   Glow 

Lamps  (Parts  T  and  2),  Report  on 
h.xperiments  on  ... 

61-1913  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
domestic  and  similar  work),  Specifi- 
cation for 

62-1913  Marine  Boiler  Stays, 
Screwing  for 

63-1913  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of 

64-1913  Fishbolts  and  Nuts  for 
Kailway  Rails,  Specification  for 

65-1914  Salt-Glazed  Ware  Pipes, 
Specification  for  . 

66-1914  Copper  Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  Tubes), 
Specification  for  ..         

67-1914  Ceiling  Roses,  Specification 
for  Two-  and  Three-Plate      

68-1914  Steel      Conductor      Rails, 

Method    of    Specifying    the    ResLst- 

anee  of 

69-1915  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915  Pneumatic   Tyre  Rims  for 

.Automobiles,      Motor      Cycles     and 
Cyi:l';<,   Report  on 
71-1917    Wheel    Rims    and    Tyre 
Bands  for  Solid  Rubber  Tyres 

for  Automobiles,  Report  on  Dimen- 

72-1917    Electrical    Machinery, 

I'.riiish  Standardisation  Rules  for     ... 

73-1915  Wall    Plugs  and  Sockets, 

Specification  for... 

74-1917  Charging  Plugand  Socket, 

for  Vehicles  Propelled  by  Kiectric 
Secondary  Batteries,  Specification  for 

75-1916  Steels  for  Automobiles. 
Specification  for  Wrought     

76-1916  Tars,  Pitches.  Bitumens  and 

Asphalts  when  used  f  r  Road  Pur- 
poses, Report  on  Nomenclature  of 

and  Specifications  for  Tar  and  Pitch 

for  Road  Purposes       

77-1916  Electrical  Pressures  for 
New  Systems  and  Installations 

(Low  and  Medium  Pressures) 
78-1917  Cast  Iron  Pipes  and  Special 
Castings     for     Water,      GaS     and 
Sewage,   -Specification  for    
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Purposes,  Report  on  Dimensions  ot 

83-April,  1918,  Dope  and  Protective 
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85-April.  1918,  Steel  f  i  Aircraft 
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United  States  of  America,  Speci 
fications  f)*-        
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C.L.   2582    Ball    Journal   Bearings 

for  Automobiles,  Interim  Report 
•in  Sizes  of  Single  Row 

C.L.  3750  French  Metric  Screw 
Threads    for  Aircraft    Purposes, 

InteriTii  Report  on 
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